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IRON  AND  STEEL. 


INTROnrCTORY. 

The  iron  and  steel  industry  in  Canada  in  1914  was  marked  by  a  general 
decrease  in  production,  which,  with  a  large  falling  off  in  imports,  showed  a 
greatly  diminished   consumption. 

The  quantities  of  iron  and  steel  annually  used  is  a  fair  measure  of  the 
nation's  constructional  activity,  and  Canada  had  already  been  experiencing 
a  period  of  reaction  when  the  war  in  August  caused  an  almost  immediate 
collapse  in  an  already  declining  industry.  Before  the  close  of  the  year, 
however,  the  demand  for  steel  for  munitions  and  war  supplies  enabled  man>' 
of  the  steel  companies  to  resume  operations  on  a  large  scale. 

Summary  of  Iron  and  Steel  Statistics,  1911-14. 


Iron  ore  shipped 

Canadian  iron  ore  cliarged  to  blast  furnaces  

Imported  iron  ore  charged  to  blut  furnaces 

Iron  ore  charged  to  steel  furnaces 

Pig-iron  made 

Pig-iron  and  ferro-alloys,  exported 

Pig-iron  imported 

Ferro-alloys  made 

Ferro-alloys  imported 

Pig-iron  consumption 

Pig-iron  used  in  steel  furnaces 

Steel  incots  and  castings  made 

Steel  rails  made 

Canadian  coke  used  in  iron  blast  furnaces 

Imported  coke  used  in  iron  blast  furnaces 

Iron  and  steel  imported 

Number  of  completed  blast  furnaces ,    Xo. 

Ntir.iber  of  men  employed  in  blast  furnaces  " 

WaKes  paid  in  blast  furnaces S 

Value  of  pig-iron  produced S 

Value  of  iron  and  steel  goods  exported,  ic) S 

Value  of  iron  and  steel  goods  imported.  (J). i 


IWI 


Toni. 

210,344 

67,434 

,628,36R 

42,892 

917,5.15 

5,870 

208.487 

7,507 

17.226 

,144.885 

700.679 

882.396 

399.760 

543.933 

577.388 

.215.936 


Tons. 

215,883 

71,588 

2.019.165 

43,006 

1,014,587 

6.976 

272,565 

7,834 

19,810 

1,307,820 

706,895 

957.681 

471,422 

609,183 

656,815 

((1)1.369,150 


Tons. 

307.634 

139,436 

2,110.828 

55,018 

1,128,967 

6,326 

236,769 

8,075 

30.355 

1,397,840 

913,722 

1.168,993 

554,481 

710,260 

706,888 

(c)  1,890, 506 


Tons. 
244,854 
182,964 
1,324.32(1 

34,548 
783,164 

19,06,i 

78,680 
7,524 

22,147 
872,452 
619,030 
814,415 
423,225 
330,269 
.590,902 
(e)     882,636 


18 

1 

778 

1 

(197 

354 

12 

307 

125 

9 

9()7 

281 

.■iS 

179 

152 

19 

1.358 

993,941 

14,550.999 

10.682,484 

105.614,450 


22 

1,589 

1.149,345 

16.540,012 

13.999.149 

145.226.972 


22 

1,018 

693,632 

10,002,856 

14,391,746 

79,762,262 


(6)  Figures  cover  the  fiscal  year  ending  March  31  and  include  all  iron  and  steel  Ko<»ds  for  which  weiKlus 
are  given. 

ic)  Figures  cover  the  calendar  year. 

(d)  Figures  cover  the  fiscal  year  ending  March  31.  except  for  1913  and  1914  when  tht-  calen-'ar  year  i? 
represented. 


The  conditions  under  which  the  iron  industry  has  been  carried  on  in  so 
far  as  the  general  relationship  of  domestic  ore  supplies  to  furnace  require- 
ments IS  concerneci,  have  remained  practically  the  same  for  a  number  of 
years      (  anadian  furnaces  are  operated  largely  on  imported  ores  and  fuels 

Z  \l\  ].  ^^'  'T  "^  ^^"^  *"■*"  consumption  and  36  per  cent  of  the  fuel 
used  in  1914  In-ing  of  domestic  origin.  The  imports  of  iron  and  steel  goods 
of  all  kinds  has,  during  the  past  ten  years,  been  considerably  in  excess  of  the 
domestic  prcnluction. 

Hitherto  the  exports  of  iron  and  steel  which  have  been  small  compared 
"^^  ^he  imp<,rts    have  consisted  chiefly  of  machinery  and  manufactured 

^T^'  «•",  u  ',,?'''*''■•  *^''''*'  "^^^  '°'"'^  ^^''Po^^  °f  P'g-i'-on  and  of  steel 
rails.  With  the  falling  oflf  in  Canadian  demand,  the  steel  companies  have 
sought  new  markets  abroad,  particulariy  for  rails,  while  the  Nova  Scotia 
plants  as  a  result  of  the  war,  have  also  developed  an  export  trade  in  billets, 
wire  rods,  nails,  and  wire. 

IRON  ORE. 


^AA  Ic^*"  '"*^'  *''''P'"^*"ts  of  iron  ore  from  Canadian  mines  in  1914  were 
2J;  L/°?-'''''l^'^  ^'  S542,041,  as  compared  with  307,634  tons  valued  at 
$629,843,  shipped  in  1913.  Of  the  total  shipments  in  1914,  184,444  tons 
were  sent  to  blast  furnaces  in  Canada  and  60,410  tons  to  the  United  States 
The  shipments  comprised  -9,454  tons  of  hematite;  109,838  tons  of 
roasted  s.dcrite,  and  45,562  tons  of  magnetite  (including  some  ores  with  an 
admixture  of  hematite).  Shipments  in  1913  included  92,386  tons  of  hema- 
tite and  roasted  siderite;  209,886  tons  of  magnetite,  and  5,362  tons  of  titani- 
terous  iron  ore. 

There  was  no  active  mining  of  iron  ore  in  Nova  Scotia.  New  Brunswick 
or  Quebec,  during  1914.  One  shipment  of  4,775  tons  was  made  from  the 
Bathurst  mine  stock. 

In  Ontario  mining  operations  were  confined  to  the  Moose  Mountain 
mim^  and  the   Magpie  and   Helen  mines  in  the  Michipicoten  districts. 

1  lie  Canada  Iron  Mines,  Ltd.,  shipped  from  Trenton  a  small  tonnage  of 
concentrates  averaging  about  56  per  cent  iron.  Neither  the  mines  at 
Kessemer  nor  the  concentrator  at  Trenton  were  operated  during  the  year. 

1  he  Moose  Mountain  mines  were  operated  for  the  first  six  months  of 
the  year  and  shipments  made  l)oth  of  cobbed  ore  and  briquetted  ore  The 
cobbed  ore  averaged  54-45  per  cent  iron  and  the  briquetted  ore  63- 12  per 
cent  iron.  ' 

The  Algoma  Steel  Corporation  operated  both  the  Helen  and  Magpie 
mines^  The  hematite  shipped  from  the  Helen  averaged  about  55  per  cent 
and  the  sidente  from  the  Magpie,  after  roasting,  about  50  per  cent  of 
iron.  ' 


Production  of  Iron  Ore  by  Provinces,  1912-13-14. 


1912. 

11)11 

1' 

11 

Provincfu. 

Tons. 

Tons. 

Value. 

Tons. 

Value. 

Value. 

$ 

t 

» 

N'ew  Brunswick 

71  520 

127   716 

80  416 

153,820 
21,049 

4,775 

10,841 



Nova  Scotia 

.W,857 

168.877 

20,436 

Quebec 

1,185 

4.23- 

5.102 

26,999 

Ontario 

112,321 

222,400 

1Q5,580  , 

1 

427,975 

240,079 

531,200 

215,883 

523,315 

307,634 

629.843 

244.854 

542,041 

Classified  Production  of  Iron  Ore,  1913-14. 


Character  of  ore. 


Magnetite 
Hematite 
Sl<lprite 


Short  tons.  Value, 


Per  ton.         Short  tons. 


215,248  442.702 


92,386  187,141 


.107,634  i         629,843 


%    as. 

2  06 


Value. 


244,854  542,041 


Per  ton. 


$  t  cts. 

45.. '562      95.060  '  2  0« 

I  (,9.454  ,    171,480  i  I  92 

(109,838  i    275,501  2  51 


A  record  of  the  production  liy  provinces  in  past  years  is  shown  in  the 
accompanyiuR  tables.  There  was  a  considerable  production  in  Ontario 
previous  to  1886  which  is  not  recorded. 


Production  of  Iron  Ore,  by  Provinces,  1886-1914. 


Calendar  W-Ar. 


1  ."xew 

\   Brunsuick. 


Tons. 


Nova  Siotia.         Uuebcf. 


IHSA. . 

1M7,.. 

18M... 

1889... 

I890. . . 

1891 . . . 

1892... 

1893. , . 

1894. . . 

1895... 

1896. . . 

1897... 

■898... 

1899. . . 

1900... 

1901... 

1902. . . 

1903... 

1904... 

190.S. 


1906... 

1907... 

1908... 

1909... 

1910... 

1911... 

1912.. 

1913... 

1914... 


5,. Lift 

.n,i2o 

71.520 

86,416 

4,775 


Ton."*. 


44..18S 
4.5,5.12 
42,611 
54,161 
49,206 
5.1,649 
7«,25» 
102,201 
89,. 179 
8.1,792 
.58,'  0 
23,400 
19.079 
28,  (MX) 
18,940 
18,619 
16,172 
40,,?3S 
61.29! 
84.952 
97,821) 
89 , 839 
11,802    ' 


18,1.14 

22 

30,857 

20,436 


13,404 
10,710 
14,533 
22,305 
14,380 
22.690 
22,076  I 
19,492 
17,783 
17,6.10 
22.436 
17,873 
19,420 
19,000  j 
15,489   I 
18,524 
12,035   ; 
16,152 
12,681    ! 
9,933 
12,748   : 
10,103   I 
4,150 
4,.S03 
3,616 
1,185 
5,102 


Ontario. 


Tons. 


British 
Columbia . 


16.032 
16,598 
16,894 


15,270 

2,770 

21,111 

25,126 

82,950 

272,538 

359,288 

209,634 

141,601 

193,464 

141,078 

207,769 

216,177 

263,893  ! 

231,445 

175,, 586 

112,321 

195,680 

240,079 

I 


Tons. 


3,941 

2,796 

8,372 

15,487 

9.50 
2.300 
1,325 
1,120 
1,222 

196 
2,099 

280 
2,071 
1,110 
7,000 
10,019 
2.-;90 


Total. 


Ton. 


64,361 

76,330 

78,587 

84,181 

76,511 

68,979 

103, 24« 

125,602 

109,991 

102,797 

91,906 

50,705 

58,343 

74,617 

122,000 

313,646 

404,003 

264,294 

219,046 

291 ,097 

248,831 

312,856 

238,082 

268,04.< 

259,418 

210,344 

215,883 

307,634 

244,854 


Production  of  Iron  Ore  in  Nova  Scotia,  1876-1885. 


Calendar  V'car. 


1876 
1877. 
1878. 
1879 
1880 


Tons. 


15,274 
16,879 
36,600 
29,889 
51,193 


Calendar  Year. 


1881 
1882. 
1883. 
1884. 
1885. 


Ton*. 


.19.843 
42,135 
52,410 
54,885 
48,129 


EXPORTS  AND  IMPORTS  OF  IRON  ORE. 
According  to  returns  received  direct  from  the  mine  operators,  60  410 
tons  of  ore  were  shipped  to  the  United  States  during  1914,  as  against  ship- 
ments to  destinations  outside  of  Canada  during  1913  totalling  216,614  tons 
and  including  196,151  tons  shipped  to  the  United  States,  12,927  tons  to 
Scotland,  and  7,5J6  tons  to  Holland. 


The  imports  of  iron  ore  into  Canada  wire  not  separately  shown  by  the 
Customs  Department  until  April,  1912.  The  imports  during  the  twelve 
months  ending  December,  1914,  were  reported  as  1,147,108  tons,  valued  at 
$2,387,358,  as  compared  with  1,942,,?25  tons  valued  at  sS3,877,824  imported 
in  1913.  The  imports  in  1914  inrlutied  749,979  tons  valued  at  S1,972,.S50 
from  the  United  States;  389,850  tons  \alued  at  $389,850  from  Newfound- 
land, and  7,279  tons  valued  at  824,958  from  other  coimtriis. 

There  were  used  in  Canadian  furnaces  in  1914.  1,324,320  tons  of  im- 
ported ores  as  compared  with  2,1 10,828  tons  in  1913.  The  annual  consump- 
tion of  imported  ores  in  blast  furnaces  which  was  formerly  the  only  record 
of  imports,  is  shown  in  tabular  form  and  the  total  quantity  of  imported 
ores  thus  consumed  since  1896  has  been  about  16,000,000  tons. 

The  imported  ores  have  been  obtained  chiefly  from  Newfoundland  and 
the  iron  ranges  south  of  Lake  Superior. 

The  Newfoundland  deposits  are  operated  by  the  two  Canadian  com- 
panies operating  coal  mines  and  steel  plants  at  Sydney  and  Sydney  Mines  in 
Cape    Breton. 

The  total  quantity  of  Newfoundland  ores  shipped  during  1914  from 
the  Wabana  Mines,  was  639,430  short  tons  of  which  422,920  tons  were 
shipped  to  Sydney  and  216,510  tons  to  the  I'nittxi  States  and  Europe. 

In  1913  the  shipments  from  Wabana,  Newfoundland,  were  1,605,920 
short  tons  of  which  1,048,432  tons  were  shipped  to  Sydney  and  557,488  tons 
to  the  United  States  and  Europe. 

According  to  the  "United  States  Report  of  Commerce  and  Navigation" 
there  were  exported  to  Canada  during  the  twelve  months  ending  June 
1914,  1,125,090  short  tons  of  iron  ore  valued  at  vS3,401,146  and  during  the 
previous  year  1,367,928  tons  valued  at  83,684,233. 


Exports  of  Iron  Ore,  Calendar  Years  1893-1914. 


C.llcndiir  Ve.ir. 


Tons. 


Value. 


AveraRe. 
value. 


Calendar  Year,  i    Tons. 


\'alue. 


.Average, 
value. 


1893 

1894. . 

1895.. 

I89«.. 

1897 . . 

1898. . 

1899. 

1900. 

1901*. 

1902». 

1903*. 


2,419 


1,571 

1 ,0.H 

403 

182 

4,14.'i 

5,527 

306,199 

428,901 

368,233 


7,,S90 

21,294 

3,909 

1,911 

811 

278 

9.538 

13,511 

762,283 

,065,019 

922,571 


3   14 


2  49 

1  85 

2  01 

1  54 

2  30 
2  44 
2  49 
2  48 
2  51 


1904*.,  ■",828 

1905» '89 

1906  /78 

1907 901: 

1908.,     ,  a)       '. 

1909  I  21.9,';6i 

1910  ,  114.499 

1911 37.686| 

1912  118.1291 

1913 126,124! 

1914 ;  135,4511 


401.738 

2  38 

407,881 

2  42 

149,177 

2  01 

45,907 

1  77 

61,954 

2  82 

324,186 

2  83 

133.411 

3  54 

382.005 

3  23 

426,681 

3  38 

360.974 

2  67 

•The  export  figures  for  the  five  years  indicated  are  incorrect  owing  to  a  duplication  of  entriet. 
<a)The  nsures  of  the  Trade  Report  for  this  year  include  ferro-producta.  and  ire,  therefore,  ora  tterf. 


Imports*  of  Iron  Ore  into  the  United  State*  from  Canada,  1893.1914. 


Year  ending 
June  30. 


1893 

im4 

1895 
1896 
1897. 
1898 
1899 
1900. 
1901. 
1902. 
1903. 


Short 
tona. 


7,706 

.;ot 

.'.681 
3« 
2.535 
1,113 
2.585 
4,477 
34.453 

144,725 


17.186 

756 

10,114 

142 

5.243 

2.904 

5.120 

5.550 

76.I.S9 

685.540 

320,263 


Average 
value. 


t  ru. 

2  23 

2  51 

3  77 
3  64 
2  07 


Vfar  ending 
J  une  30. 


1904 
1905 

190(1 
1907 
1900 

wm 

1910 
1911 
1912. 
1913. 
1914. 


Short 
tons. 


126.995! 

120.2411 
113.809 

34, 731 ; 

32,124 
3.490 

.16,070 
117,. 193 

45, 089 1 
159,  Hr. 
168, 2(' 


•Compiled  from  the  "Foreign  Commerce  and  Navigation  of  the  United  Slatei.' 


Value 


AverM* 

value. 


t 

.CU. 

283.756 

2  23 

245.621 

2  04 

220,112 

1   93 

52,765 

1   52 

35.617 

1    73 

12.660 

3  63 

97,984 

2   72 

264,452 

2   23 

89,336 

1  98 

282,434 

1   77 

360,484 

2   14 

Exports  of  Iron  Ore  from  the  United  States  to  Canada. 


1896. 
1897. 
1898. 
1899. . 
1900.. 
1901.. 
1902 . . 
1903  . 
1904.. 
1905 .  . 


Year  ending 
June  30. 


Tons  of 
2000  lbs. 


i.270 
10,942 
12,921 

33.598 
45,237 
67.994 
76.457 
8«,2.SX 
92, .177 
264,214 


Value. 


4.042 
34,168 
34.224 
60,497 

78.542 
175.689 
178.107 
264.7.55 
252,254 
529,454 


Average 

value. 


I.cts. 

3  18 
3  12 
2  65 
1  80 

1  74 

2  58 

2  45 

3  07 
2  72 
2  00 


Year  enilinu 
June  30. 


1906 

1907 . 

1908. 

1909. 

:9I0. 

1911 

1912.. 

1913. 

1914. 


Tons  of  I 
2000  lbs. 


254, 391,-; 

266,IO.l! 
!  327.91SJ 

449.7,1.- 
I  609, 61'.  I 
I  826,071' 

!  9,11.64;; 

i,.i'ir,92)  I 

I.125.(»ll 

I 


Value. 


608,02'.' 
670.995 
880.197 
1.264,041' 
1,636,917 
2,496,24(1 
2..S06.23S 
3,6«4.i.i.f 
3.40I.14U 


Average 
value. 


S  ctj. 

2  39 
2  52 
2  68 
2  81 

2  69 

3  02 
3  01 

2  69 

3  02 


Annual  Shipments  of  Iron  Ore  from  Wabana  Mines,  Newfoundland. 


Calendar  ' 


1900 
loin. 
vni. 
1012. 
1013 
1014. 


I  To  Europe   j 
To  Canada.  |  and  United  Total 
t       States.        t    stiipments. 


Short 
tons. 


Sliort 
tons. 


'  ott 

LOIS. 


697,068   i 

412,981 

1,110,049 

450.864 

1,259,626 

765.184 

416,279 

1.1)<1,463 

. . .956,459 

375.453 

1,331,912 

1.04S.432 

557,488 

1,605,920 

422,920  1 

216,510 

ft3ii.430 

PIG-IRON  AND  STEEL. 


The  making  of  iron  and  stetl  in  Canada,  is  an  industry  whicli  has  lat-n 
built  up  largely  on  the  basis  of  imported  ores.  The  output  has  increased 
very  rapidly  from  1900  to  191.?  but  through  lack  of  demanrl  fell  off  very 
considerably  in  1914. 

The  total  production  of  pig-iron  in  1914,  not  including  the  output  of 
ferro-products  which  is  separately  tabulated,  was  783,164  short  tons 
(699,256  long  tons)  valued  at  approximately  $10,002,856,  as  compared  with 
1,128,967  short  tons  (1,008,006  long  tons),  valued  at  $16,540,012  in  1913, 
and  1,014,587  short  tons  (905,881  long  tons)  valued  at  $14,550,999  in  1912. 
A  decrease  of  over  30  per  cent  is  shown  in  the  production  of  pig-iron  in 
1914,  as  compared  with  an  increase  of  11-3  per  cent  in  the  production  of 
1913  over  that  of  1912. 

At  the  close  of  the  year  Canada  had  twenty-two  completed  furnaces 
grouped  in  twelve  separate  completed  plants  owned  by  nine  companies  or 
corporations.  Of  the  twenty-two  completed  furnaces,  eleven  having  an 
aggregate  daily  capacity  of  about  1,540  tons,  were  idle  throughout  the  past 
year.  The  eleven  furnaces  operated  had  an  aggregate  daily  capacity  of  about 
2,950  tons.     The  capacities  of  the  various  furnaces  are  shown  on  page  11. 

Of  the  total  output  of  pig-iron  in  1Q14,  9,380  tons  were  made  with  char- 
coal as  fuel,  and  773,784  tons  with  coke.  The  amount  of  charcoal  pig-iron 
made  in  1913  was  23,696  tons,  and  in  1912,  21,701  tons,  while  the  quantity 
made  with  coke  in  1913  was  1,105,271  tons,  and  in  1912,  992,886  tons. 

The  classification  of  the  coke  iron  production  in  1914  according  to  the 
purpose  for  which  it  was  intended  was  as  follows;  Bessemer  230,817  tons; 
ba.sic  346,553  tens;    foundry,  including  miscellaneous  196,414  tons. 

The  classification  of  the  coke  iron  production  in  1913,  was  as  follows: 
Bessemer  265,685  tons;  basic  614,845  tons;  foundry,  including  miscellane- 
ous,  224,741   tons. 

The  total  production  of  pig-iron  in  1913  and  1914  is  shown  by  provinces 
in  the  following  table,  the  average  v.-'ue  per  toii  also  being  indicated.  It 
should  be  explained  that  the  value  aced  upon  the  pig-iron  production 
in  Nova  Scotia  is  an  assumed  or  estin  icd  value.  A  large  proportion  of  the 
pig-iron  made  in  this  Province isdirectly  converted  into  steel,  and  as  a  very 
small  portion  only  of  the  metal  is  sold  as  pig-iron  it  is  difficult  to  obtain  a 
satisfactory  valuation  for  the  output.  It  must  not  be  inferrc.l,  there- 
fore, that  these  values  represent  sales  values. 

There  has  been  no  production  of  pig-iron  in  the  Province  of  Quebec 
during  the  p.a.st  three  years.  In  former  yr.irs  this  Provinro  has  had  a  con- 
tinuous though  small  production  of  charcoal  iron  which  commandca  a  high 
price. 


Production  of  Plj-Iron  by  Provinces.  1913-14. 


IVIJ 


t«U 


Prtivint-f 


N'ova  St'ti' 
t)ntar)u. 

Total.    . 


TulK 


4»(l.()ft« 


:i.UN.'«>;  j  i6.54c.(ii> 


IVr  rentage 

tncrraw 
or  dnrraw 
Valuv        in  ijuaiitily. 


1.1  0(1         -5J   70 
12  ftx         -14  JO 

IJ  '7    :      -.10  « J 


A  record  of  tin-  pnxiuction  l,y  provinces  since  1887  is  shown  in  the  fol- 
\Z\:^l      'ornu.rlvNt.va  Scotia  was  the  largest  protlucer  but  si  cL 
lyO'.  Ontano  has  hat!  ,he  largest  output.     The  proportions  of  the  total 
contn  ,ut«i  by  the  two  prtn-inces  in  1914  were:   No^^  Scotia  30  p^r  cen 
and  Ontario  /()  per  tcni.  ^ 

Annual  Production  of  Pig-iron  by  Provinces,  1887-1914. 


NciVA  Scoin 


Ontario. 


QUEBHC. 


TOIAI.. 


Year. 


I  KM  / 

1H8X 

I8KV. 

1890. 

I8QI 

1892. 

1893 

1894 

189.^ 

1806 

1897 

1898 

1899 

190(1 

1901 

1902 

190.1 

I90J 

1905 

190ft 

190" 

1908 

1909 

1910 

1911 

1912  . 

191.1 

1914 


A  retoni  of  the  average  monthly  prices  per  gross  ton  of  pig-iron  at 
Montreal  during  1913  and  1914,  as  published  by  the  Department  of  Labour 
and  of  Bessemer  pig-iron  and  grey  forge  iron  at  Pittsliurgh  for  a  period  of 
ten  years,  as  compiled  by  trade  journals,  is  shown  in  the  accompanying 


Average  Monthly  Prices  of  Piit-Iron  in  Canada  During  1913-14. 
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Bessemer  Pig-iron  a^  Pittsburgii,  per  Gross  Ton  (2,240  pounds)*. 


;  $    rt< 

i 

January !ti  S5 

Kehruary 16  41 

.March Id  .15 

.\pril 16  .IS 

.May ;  16   16 

Junt' . .  . . :  16  65 

July ;  14  ,'<5 

AuKuat IS    id 

Sopt'Mulier 15   Ml 

October 16   5  1 

Xoyenihi-r 17   S5 

December 1 H  ,{5 


I'iD.H      Vim      iMin     I'lii      iMii      11)11      iMii 


S   CIS,     $  cts  I    i   Ct.S,     $  f|«.     S    I  1.1.     ?   Its 


$  cl.s. 


\H 

,15 

21 

1- 

1') 

(Ml 

17 

.11 

I') 

i)<l 

9(1 

15 

115 

11 

15 

1  1 

'.'6 

\H 

.15 

1  > 

.S5 

17 

•)ll 

16 

7S 

1') 

.14 

i)(, 

1  1 

0(1 

11 

15 

15 

0") 

IH 

2H 

>  1 

n~ 

17 

S6 

16 

25 

IS 

6(1 

<)() 

15 

m 

11 

15 

15 

(10 

\K 

Vi 

i.l 

.1  = 

17 

w 

15 

7S 

\x 

27 

<)(; 

15 

1  ^ 

17 

on 

14 

00 

IS 

IC 

24 

01 

16 

0.1 

15 

.14 

17 

.52 

<)(! 

15 

11 

1  7 

711 

14 

00 

\H 

il 

il 

27 

16 

')(l 

16 

05 

16 

6(1 

<)(j 

15 

15 

1  7 

1  1 

1 1 

00 

IS 

.ll 

i.l 

55 

16 

.1.1 

16 

41. 

r 

4(1 

0(1 

15 

211 

16 

7(1 

14 

00 

IM 

(HI 

21 

'IJ; 

16 

2,1 

i; 

(1.1 

16 

(HI 

0(1 

15 

16 

16 

5,' 

11 

00 

1') 

54 

12 

')( 

15 

uo 

IH 

(15 

15 

<)(l 

0(1 

16 

15 

16 

ti5 

11 

00 

2(1 

.15 

11 

1«. 

15 

71 

1') 

5.1 

15 

<)(l 

44 

17 

,1(1 

16 

60 

14 

K4 

22 

V5 

il) 

65 

16 

SO 

!■) 

*)(r 

15 

,12 

(HI 

IH 

02 

16 

02 

1  1 

50 

il 

7,^ 

1') 

.14 

17 

411 

1') 

')(l 

15 

1)11 

15 

(I.l 

IH 

15 

15 

11 

;ii 

'  I'rom  tile   /I'.K  .l?f. 


Grey  Forge  Pig-iron  at  Pittsburgh!,  per  Gross  Ton  (2,240  pounds) 
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I'rov'"";  •"  '«'^^'-  t"'«-ir"n  was  mack-  cuirdy  from  Cana.lian  ,.rcs. 
Mnee  ihat  .a  to,  h„wi-vvr.  i.ur.-asitiK  quaMti.i.x  „f  i,n,«.rti-d  „r.-  hav,.  I„rn 
UMHi.  as  wdl  as  iin,M,rit.(l  hwU  ami  lluxi-..  an.l  i„  10I4  al.out  S«  ,kt  <.nt  .,f 
th..  ,.rr  .LarKt-l,  64  (kt  a-nt  of  ,1,.  ,„ko.  a.ul  a  laru..  pr„,..rti„n  of  the 
Imu-M.Mu-,  won-  ,n,,H,ri.-,l.  This  o.mlition  is  auril.ut.-.l  lar^.lv  to  ,„ustions 
of  rost  ami  trans,K,rtatio.,  affmiiiK  tfu-  on-  .su,,phVs  availal.U-  for  .- u  h 
lurnac.'.  llu-  Nowfoumllaml  ores  ,an  U-  .h.-aply  a.ul  .•.mvenienth  lai.l 
.lowu  at  Ss.lm-v.  N.S.-  in  fa.t  the  iron  an.l  st.-d  i.ulustrv  here  has  |..v„ 
I""l.  M,,  on  the  has,,  of  .h.-s,.  or<-s  an.l  l,y  the  local  eoal  supply.  During  .l». 
past  uvo  years  consKhTaMe  (|uaniities  of  lin.es,„ne  have 'also  h.vn  ob- 
tained Iron,  Newfoumllaml.  In  Ontario  also,  large  .,uantities  .f  i,„porte,| 
ores  are  usc-.l.  n  1«>I4  the  in.porte,!  ores  use.l  in  Ontario  amounted  to 
8fo,(M.4  tons,  and  th,-  (  anadian  ores  182,964  tons,  the  in.jwted  ores  hein^ 
denvec  from  the  de,x.sus  sonth  of  Lake  Su,H-rior.  With  the  exreption  of 
a  sn,,ill  ,|uant.ty  of  charcoal  used,  the  fuel  (coke)  ns<.l  in  Ontario  was  al- 
tonetiier  imported,  as  well  as  a  jK.rtion  of  the  limesvono  flux 


Iron  Ore,  Fuel,  and  Flux  Charged  to  Blast  Furnaces. 


Iron  ore  rHARncD. 


FlEt  CHARCCD. 


Calrndar  Year. 


1887.. 

1888. 

18«<).. 

1890.. 

1891.. 

1892.. 

'89i.. 

1894 

189.1.. 

189(1.. 

1897   . 

1898.. 

1899.. 

1900... 

1901,., 

1902... 

190,1   .. 

1904  .. 

190,1... 

1906... 

1907... 

190S... 

1909  .. 

1910... 

Kll... 

1912   . 

19l.t   .. 

1914   ., 


lan.iclian.        Iniimrtcd.         Charcoal. 


•Coke  from  i 
Canadian 
coal. 


Imported 
colte. 


I.tint-stonp. 


Tons. 

60,434   '■ 
54,9.16   ' 
6.1.670   i 
.17,304   i. 
60,9,)3   I 
96.948   I 
1:4.013   ' 
108. «71 
9,i .  .'08 
96.. 160   • 
,13.6.1K 
.17,881 
66 , 384 
71.341 

116,613 

121,664 
8.'. 1131 

ISO. 932 

116,974 

221.733 

J44,  1(14 

2n<J .  266 

231,9'J4 

149., 1(11 
67.414 
71  .,=S/( 

139.436 

1>'.2,964 


Toni!. 


46,, 100 

-11,722 

77,107 

120.6,10 

112.042 

361.010 

119. 3m 

48,1.911 

414,671 

861.847 

"N2.740 

1.117, 260 

1.011.441 

1. 23  S.(HK) 

1.377.035 

1. 628. 368 

2.019.161 

2.110.S28 

1.321.326 


HuiheU. 


940 

804 

7,1,1 

589 

441 

1,121 

l,J02 

1.173 

789 

716 

1.031 

836 

1.928 

1 ,  799 

1.S3 

2    14,, 

2.322 

3.477 

4.404, 

2,168, 

1,6H2. 

1.121. 

1.779. 

1  .61,1. 

1.960. 

1.886, 

2 .  206 . 

920 


400 
,2.86 
,800   i 
,860    : 

,812  I 
,365  I 
.720  I 
970  i 
16<  ! 
.A<KI  ' 
8(M) 
400   i 

.021 

,737 
736 

.623   ; 

,0,iO 

.470 

,  ,?94 

.476 

,081 

,990 

,21s 
919 
459 
748 
191 

045 


Tons.  1        Tons.  Tons. 

3'.. '81  ,7   ,7, 

36 .  3  '3  .  '  »    I  J  ? 

34,073  i ;^'U: 

32,796  iJ'jj; 

6^:t" |^*i*r 

?«•"«    '■''■'■'■'■■  fIJOl 

51 ,629     f I    ^^^ 

,10,067  33,91)0  37462 

31,800  27,810  M    '73 

31.952  .10.:,)7  33'913 

44.844  64,648  51,826 

41.021    :  59,345  52.966 

207,835    :          115,367  169    199 

362,208  112.314  293   594 

,V10.190  :  96.140  277   412 

217.182  :  1,V»,210  211.278 
361.897  243,882  369  715 
iV.-^U  304.676  456.0,)6 
521.068  327.(182  48(1  4ft) 
492.076  ;  325,670  483,(K..i 
412.016  ,107.211  1)6  076 
491.281  476.838  Im'hi 
543,933  577.,5»«  625    216 

609.183  656,811  7(11  613 
710.260  706.8.VK  6!o'll9 
330.269  590,902  44 7 i 641 


•  (n,-|.4.J„  hr  the  first  t,:ll  y^rs  small  quantity  of  coal. 
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IRON  m.AST  Kt'RNACES  IN  CANADA  IN  1914. 

Of  twenty-two  lonipU'ti-d  furnaies,  tliwn  wire  in  M.ist  in  I'JU  for 
varyiiiK  [MTiiHls  of  tim*-.  I'in-  total,  daily  lapatity  »{  the  22  fiirnaceit  is 
alM)ut  4,490  tons.  Tin-  o|K'ratinn  conipanies,  with  nuniU'rs  and  capacities 
of  furnaceH,  were  an  follows: — 

Dominion  Iron  &  Steel  Co.,  Sydtuy,  CM.:  six  rotnpletecl  furnaces  of 
2«(l  tons  capacity  each,  'ht  fl.iy;  one  ojH-raled  liiroUKliout  t';i4;  one  for 
2?*  days,  and  one  for  241  d.iys;  three  (nrn.ices  idle  thro||^;ho^t  the  year. 

.Nova  Scotia  Steel  iS:  tO.il  Co.,  I  ,  .New  niasRow,  N.S.:  one  furnace 
at  Sydney  Mines,  CM.,  of  2.S()  tons  capacity;   o|Hrale<l  12S  days. 

Londonderry  Iron  \-  Mining  Co.,  Ltd.  (in  li(|uidation),  I.onilonderry, 
N.S. :  one    furnace  of  KM)  tons  capacity;  idle  throuRhout  the  year. 

Canada  Iron  Corfxiration,  Ltd.  (in  liquidatirMj),  Montre.il,  (Jue.: 
two  small  furnaces  of  s«.-\en  and  ei).;ht  tons  capacity,  at  Drurnmondville, 
Que.;  one  furnace  of  24  tons  daily  capacity,  at  Radnor  Forces,  (Jue.; 
two  furnaces  of  125  tons  and  250  tons  at  Midland.  all  idle  throuKhout 

the  year. 

Standard  Iron  Co.  of  Canada,  Ltd.,  De.sc-ronto,  Ont.:  one  furnace  at 
DestTonto  with  a  daily  capacity  of  112  tons,  operated  for  144  days  during 
the  year  1014 ;  one  furnace  of  84  tons  capacity  at  Parry  Sound  idle  tli  ough- 
out  the  year. 

The  Steel  Co.  of  Canada,  '  td.,  Hamilton,  Ont.:  two  furnaces,  one  of 
200  tons  capacity,  operated  for  184  days  in  1914,  a  second  furnace  of  300 
tons  capacity,  operated  2ll  days  in  1914. 

.\lgoma  Steel  Co.,  Ltd.,  Sault  Ste.  Marie,  Ont.:  three  furnaces  at 
Steclton,  near  Sault  Ste.  Marie,  two  of  250  tons  capacity  each,  cjperated 
for  358  and  365  days  respectively;  and  one  of  450  tons  capacity,  operated 
243  days. 

The  Atikokan  Iron  Co.,  Ltd.,  Port  Arthur,  Ont.:  one  furnace  of 
175  tons  capacity,  idle  throughout  the  year. 

The  Canadian  Furnace  Co.  Ltd.,  Port  Colborne,  Ont.:  one  furnace 
of  300  tons  capacity,  operated  262  days  in  1914. 


EXPORTS  .VVD  IMPORTS  OK  I'lG-IRON. 

The  total  exports  of  pig-iron,  including  ferro-alloys,  during  1914  were 
19,063  tons  valued  at  8486,366,  or  an  average  value  [x;r  ton  of  S25.51  com- 
pari'd  with  exports  of  6,326  tons  valued  at  Sj51,646,  or  an  average  of  S55  59 
in  1913. 

The  exports  between  1905  and  1913  did  not  exceed  10,000  tons  in  any 
one  year,  and  consisted  largely,  if  not  entireh-,  of  ferro-alloys.  During 
1914.  how<'A-pr,  there  was  a  =mal!  export  of  pij;-iiu::  diiefly  from  Sydney  to 
Philadelphia.  The  exports  during  the  first  three  months  of  the  year  were 
4,431  tons  which  probably  included  about  4,000  tons  o'^  pig-iron.     From  the 
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firttt  of  April  ilu-  t-xixirts  wtrr  s»par.it»ly  cla^Mfuil  ami  iliirinn  the  last 
nin«'  nHiiittiH  of  tht-  year  inrliulitl  'i.Tft?  urns  of  piK-inm  valmd  at  S11«,11I 
or  an  avoraK*'  <>f  SI2.(W  (ht  fon  and  4,Sft5  tinw  of  f«Tr,,..ill(.ys  valii«-<l  at 
$285, iil  or  an  .ivtraKf  of  S.SM.M  imt  ton. 

('onhifU-r.iiilr  (luanlitu's  of  pin-iron  an-  annually  ini|)ortf<l  into  Canada. 
Di:riiiK  the  r.iltii  lar  yiar  l')14  tin-  total  innMirt-  of  pin-iroii.  ixrludiiiK  fcrro- 
priMliKts  rthidi  arc  wparalrly  st.itid,  wire  7H,»i«(l  tons  valii<d  at  S'>>S2,t.S<>, 
and  iiidiKJcd  f)<>,2.'i4  tons  valiu-d  at  S.Sf)2,5y8,  or  an  avirauf  of  SI2.4ft  \h-t 
fon,  from  tin  I  nil«><l  States;  atid  «),426  idhs  valued  at  vSll'>.,S'>l  or  .in  avtr- 
a«f  of  S12.t)8  |K'r  ton,  from  (inal  Uritain.  The  tot.il  imports  in  \'>H  wvrv 
IMt.'M  tons  v.iliud  at  <S.<.247,4().S  or  an  avfr.iK<-  of  SI,<.71  |H'r  ton,  and  in 
l'M2,  272,f.8(l  tons  valued  at  SS.S\2^)M  or  an  average  of  SI2.88  (mt  t.in. 
TluM-  im|H.r's  in  t'>t4  in(liide<l  86  tons  of  cliaro)al  pi^-iron  valm-il  at  St  ,082, 
or  S12..S8  [Mr  ton,  as  compared  with  926  tons  of  clLircoal  pig-iron  in  l')13, 
valued  at  812,528  or  an  average  of  SI.?. 52  (mt  ton. 

The  atmu.il  imports  of  theM-  two  clas.vs  of  pig-irim  since  1 880  are  shown 
herewith. 

Annual  Exports  of  Pi^-Iron  and  For-o- Alloys,  1896-1914. 
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Annual  Imports  of  Piit-lron  Since  18M0. 
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(b)  Thvm-  hjiir  .-  .ipp'-.tr  in  »  mttoniti  rfiM.rf-«  under  hea<linK  "iron  m  piK^.  iron  kcntletl«r,  an-I  caat  Iron. 

(C)   Yi';ir  fii'lini;  .'uiii-   <0. 

(d)   Nin«*  niontin*  i-nilinit  Miitc' 

(p)   Ciilendar  :  i-.ir  (rum   I'MIS  i      late. 


FKRRO-PRODrCTS. 


IVrro-silicon  and  fiTro-phosphorus  w»tc  proilucwJ  in  Canada  in  oloctric 
sri.itinK  plants  durinR  lOU,  tho  latter  in  small  (luantities  only.  Ferro- 
silicon,  both  .SO  ptn  con t  and  7.S  iK-rcrnl.  \Vu..  lade  at  Wt-lland,  Ont.,  by 
the  Kk'ctrn-Mclals,  Ltd.,  and  forro-phosphorus.  or  phosphate  of  iron  at 
Burkinpham,  Que.,  liy  the  Klectrir  Retliiction  Co.,  Ltd. 

ThetotalpriKluctionof  ferro-produclsduriiiK  1014  was  7,.S24  tons  v.ilued 
at  S478„?55  as  against  a  priMluction  of  8,075  tons  valued  at  8493,018  in 
19!.?.  In  1912  tho  production  was  7.8.?4  short  tons  valued  at  $465,225, 
and  ill  1911,  7,507  short  tons  valued  at  3376,404. 

The  i-xi^rts  of  ferro-products  were  formerly  includetl  with  pig-iron 
but  have  lieen  separately  tabulated  since  April   1,  1914.     During  the  nine 
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months  cndinK  DecenilKT  1914.  the  exports  of  ferro-silia.n  an.l  other  ferro- 
prwlucts.  as  already  staled,  were  4.865  tons  valuetl  at  S285  U\ 

1  he  imports  of  ferro-sih-con.  ferro-„,anKanes<-,  ,.tc.,  duriii^  ,he  calendar 
year  1914.  were  22.147  tons  value,!  at  8549,485.  or  an  average  of  $24  81 
por  ton.  as  compared  witli  iin[.orts  ilurin^  the  calendar  Near  191  ^  of  30  355 
tons  valued  at  8940,443,  or  an  average  of  $30.98  per  ton. 

I  lie  annual  imports  since  1887  are  shown  in  the  following  tabic:— 

Imports  of  Ferro-Manganese,  Ferro-Silicon,  Etc. 
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461),  8X4 
'WO, 44,1 
.14'),4K,1 


AveraRe. 
value. 


$  eta. 

25  62 
25  40 
19  08 
,10  80 
37  22 
J5  14 


23  25 

24  59 
24  93 

23  72 
30  98 

24  81 


rail,.Z'';'h;.rrufic,t'i"otiVonTn;lX"i' ■''■"■•  ''■""-'''•'""■  '<'''^-'-  ««'  bloom  end,  and  crop  end,  of  .teel 
t  iH-rro.silicon,  spi.-ijelcisen.  and  ferton.an^ani'.w. 

CONSUMPTION  OF  PIG-IRON. 

The  total  cpiantity  of  pig-iron  ferro-allovs  usi-d  in  Cana.la  in  1914 
arrived  at  l.y  adding  to  the  prcKluction,  the  excess  of  imports  over  exports 
amounted  in  1914  to  872.452  tons.  ( )f  this  amount  639.282  tons  were  used 
in  steel  lurnaces,  leaving  233.170  tons  for  foundry  and  other  usi-s. 

Consumption  of  Pig-iron  and  Ferro-Alloys. 


Isivl  ill  Slc'l  fiini.ici'S 


\'ear. 


I'llll 
I'ill 
1912, 
191  1. 
1')I4. 


Total 

4    , 

1 
i 

t  on3iiriii)tu)n 

PiK-iron. 

1       F 

■rro-alioys. 

Tuns. 
1  .nf,o.»»;o 

1.  144.M,S.S 
1  ..it)7,S20 
1  ..*'J7.,S.t() 

i 

Ton^. 

70<),f)<»7 
7.t.S..S5') 

ntv.u.iU 

Tons. 

N .  ]  4.1 

-M,J.17 
."'.408 

.■\vailabl.-  for 
f')unilry  and 
other    uses. 


Tons. 

.161,914 
422, y2') 
54K,024 
454.7111 
2,13,170 


•  I'ro'Iu'rtion  of  pU-iron  and  f.Tro.alloy,  plus  ex.vs.  of  ,m,H.rt...  over  '-xports. 
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The  proiliiction  of  stool  in-^ots  and  castinfjs  in  1914  was  814,415  tons, 
as  compaml  with  1,1()8,0<).<  tons  in  101,^,  ami  957.681  tons  in  1912.  In 
1914  llio  pnxiuclion  of  ojion-iioartii  ingots  was  roporttni  as  622,097  tons; 
Bossenior  ingots  175,244  tons;  dinrt  opon-heartli  castin^^s  15,,M5  tons; 
and  otlior  stool  castini;s  1,759  tons.  Tlio  falling  off  in  production  coniparotl 
with  191.^  was  .?54,57S  tons,  or  M)  por  cont. 

Tho  production  during  the  past  fivo  yoars  is  shown  in  the  following 
tablo:— 

Production  of  Steel,  1910-14. 


I'.Kl 

mil. 

I'M.!. 

IIU 

I'll  1, 

Tr.ns. 

Tons. 

Ti.ns. 

Tons. 

Tons. 

5N(;.'>.i.' 

(.-.1.1,76 

Jii'J..xi: 

Jl).  10  i 

74(1 

Jil.(l44 
,11  .fl^ 

,i(l!.«.f.' 

jo.'i; 

.i.dj'i 

!■;.'. im 

HcsaiMinr  (.u  kil 

Ca5.'i«i;^--Op'ii  lit-arth 

C)ther  st(".'l3 

.  .  .  -               IS.dxS 

17  ■.,.■44 
!       l.v.ilS 
1         I.T.S« 

Total 

1          H22.ivl 

K><2..1V(. 

u.sr.tixi 

!  .  l()N.'>'J.i 

j     SI4,415 

.A  statistical  record  oi  tho  materials  used  in  steel  turiuict's  has  Ik'oii  ob- 
tained during  the  jiast  five  years.  The  tot<d  ciuantity  of  pig-iron  used  in 
steel  furnaces  during  the  year  1914  was  619,0.50  tons,  of  which  610,645  tons 
wen'  produced  by  firms  reporting.  ;iiul  8, .585  tons  purchased.  The  (juantity 
of  ferro-alloys  used  w;is  20,252  tons  purchased.  Scraj),  etc.,  was  u.-;i'd  to  the 
extent  of  286,86.5  tons,  being  276,596  tons  priKluced  by  the  firms  reporting, 
and  10,267  tons  inirchased.  Ores  used  included  72.5  tons  of  manganese  ore 
and  ,54,548  tons  of  iron  ore,  while  114,859  tons  of  linu'stoiu',  or  doioniiie 
tlux,  were  used,  and  8,845  tons  of  lluorspar.  In  Ont.irio,  about  .527  million 
cu.  ft.  of  natural  gas  wore  used,  while  in  Nova  Scotia  coke-oven  g;is  was  used 
at  Sydne\-,  of  which  a  record  of  tiuantit\-  was  not  oi)tained. 

The  total  fiuaiitity  of  pig-iron  used  in  steel  furnaces  during  the  year 
191.^  was  ''1,5,722  tons,  of  which  860. .560  tons  were  prtxlucid  b\-  firms  re- 
porting, and  5.5, .562  tons  purch.ised.  The  (|iianlit\-  of  ferro-;illoys  used  was 
29,408  tons  purchased.  Scr.ip,  etc.,  was  used  to  tiie  extent  of  406,40.5  tons, 
Ix'ing  277,50')  tons  i)ro(luce<i  iiy  tho  firms  reportiiv^.  iind  128,894  tons  pur- 
chased. Ores  used  inchuk'd  l.,542  Ions  of  manganese  ori'  and  55,018  tons 
of  iron  ore,  while  197,028  tons  of  limestone  or  dolomite  tUix  were  used,  and 
10,687  tons  of  lluorsjiar.  In  Ont.uio,  a  little  o\-er  4L5  million  cu.  ft.  of 
natural  g.is  wore  u.sed,  while  in  NovaScotia  coko-o\oii  gas  was  tisod  at  Svd- 
noy.  of  wl'.ich.  .i  record  f>f  quantity  was  not  oiitained. 

Ill  1912  the  total  (piantity  of  pig-iron  used  in  steel  furnaces  was 
7.55,559  tons,  of  which  706,895  tons  wore  produced  by  firms  reporting,  and 
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28.664  t.ns  purchased.     The  c,„an.ity  of  fc-rro-alloys  used  was  24.237  tons 

--?,4()4  tons  pnxhiml  by  the  hnns  reporting,  an<l  112.861  tons  purchase.,! 

wS-'us  ,m         '  Tr  '""^  "'  '"'"^""^^  "''-'  ^""'  ■^^•""^  '"-  ''f  '-'  <-; 
M    14.S,04.>  U.ns  of  hniestone  or  dolonnte  llux  were  used,  a.ul  9.7()-;  ,„ns 

of  liuorspar.     In  Ontano,  a  little  oxer  42.5  ,uilli„n  cu.  ft.  of  natural  .ms  were 
used.  ■'  ' 

Statistics  of  the  prochirtion  of  steel  ingots  and  castings  sittce  1894  are 
given  in  the  follow.ng  tahle,  tlu-  figures  for  1894  to  1906  inclusive  having  !,een 
coll,.c,e.i  an,!  puLhs!,..!  l,v  tl,,-  American  Iron  and  Steel  A.ssociation-  tltose 
for  the  ye.trs  1907  to  1914  havv  l-e^-n  co!Iecte<!  hy  tlu's  Departn.ent  an  a  e 
shown  in  ,!etail  m  th,.  pre\ious  tal)!e. 

Annual  Production  of  Steel  Ingots  and  Castings,  1894-1914. 


CHlriKh.r  Year. 


IW)... 

I  H'lH . . 
IX'W... 

11)00,., 


Short 
tons. 


.'H,7()7 
I '1. 1140 
1?,i)20 
-'O.dOK 
24,l_>,i 
24,  MO 
26, 40ft 


Calendar  Year, 


I'lO-',  , 
I'lOJ.  , 
1  'K)4 .  . 
I'WS.  . 
1  'lOfi .  ,  . 
1W7,  ,  , 


Short 
tons. 


-'<I,2I4 
203. S«l 

.'0,1 ,  I'm 
I'ift, " 
451 

706.    „2 


Calendar  Ye: 


1     IVOR 

':  loo") 
I'llo 
lyii 

.!  l<)l.i. 


Short 
tons. 


.5XS.76,) 
7.S4.71« 
»<22,2M 
>i82.,)g6 
n57,ft(tl 
.16«.9i)3 
KM. 415 


Rolled  Products:~Sum,Uc.  of  the  production  of  rolled  products  and 
of  manufactured  steel  received  from  tlu-  largest  producers,  sliow  a  produc- 
tion of  blooms,  billets,  slabs,  etc.,  of  802,658  tons,  of  which  773  ^49  tons 
were  use,!  by  the  pr.xlucer  for  further  manufacture,  and  29,409  tons  sold 
to  other  rolling  mills. 

The  production  of  rails  was  428,226  tons;  of  wire  rods,  63,856  tons- 
of  bars  an,!  rods  (not  including  wire  rods)  107,054  tons;  and  of  other 
rolled  steel  pr.nlucts  37,450  tons.  There  was  also  a  production  of  iron 
bars,  etc.,  amounting  to  31,007  tons.  The  production  of  steel  rails  in  1913 
was  returned  as  554,481  tons;  in  1912,  471.422  tons;  and  in  1911  599  760 
tons.  '  '      ' 

The  F)r,.,luction  ,.f  finished  rolled  iron  and  steel  in  Canada  from  1910 
to  1914  as  ascertained  and  [lublished  by  the  American  Iron  an,!  Steel 
Association  was  as  follows,  in  long  tons:— 

_     Annur'  Production  of  Rolled  Iron  and  Steel,  1910-1914. 


Products— C.rops  tons. 


Rail? 

Structural  shai>cs  and  wire  rods 

Plates  aiui  sheets 

Nail   plate,    merchant  bars,  and   all 
other  hiiished  rolled  for,,.? 

Total 


••»■ 


!:•  7E:ws~Tre^^f:A.' iiuBMiir  ^BBT'iTTKa 
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BOINTIKS. 


Hountifs  on  inin  and  sti-cl  made  in  Canada  wtTt'  pr<)\i(k'<l  for  li\-  the 
noiinnion  (lowrniiient  in  \^')~  under  l!\e  aiilliorit\'  of  ("hapler  (>,  Slatntes 
of  Canada,  1S97.  Tliese  iioinities  WK-n-  nmliniH-d  under  ^ul)s<•(|uent  statutes 
until  I'Ml.  l?oinit\'  on  pii;-iron  and  hti-el  niad<'  in  liectric  furnaces  was 
a-.ailaiile  luitil  Deieiniier  ,?1.  1912,  hut  no  claims  therefor  were  made  dtniiiR 
the  \iar. 

Since  1890  u  total  of  816,785,827  has  been  paid  by  'he  Government  of 
Canada  in  boimlies  for  the  {mxhiction  of  iron  an<l  steel,  the  annual  ixiNinents 
on  pij;-iron,  jiuddlid  iron  bars,  steel,  and  manufactures  of  steel,  beini;  shown 
in  tile  following  table: — 


ii 
1  i 


Total  Hounties  on  Iron  and  Steel  Paid  by  the  Government  of 
Canada  Since  1896, 


Vcur  fudcd. 


June  Mt.  1S')6 

1X07 

tnox 

ixw 

I«(KI 

luoi 

\<Mli 

!')(« 

19(14 

ion.'; 

IDdh 

MauhJl.l'iii;  (0  moiUhsi. 

I'HW 

imw 

IDin 

IDII 

11)12 

I'M.I 


l^ir.-iron. 


iron  I)ars. 


104, 

I'll 
1X7 
2iH. 
.VSl 
(,DJ 
666 

6>4 
hS7 
,(X5 
K6,1 
6«3 
57,1 
261 


ins 

5(l<) 
6.S4 
054 
2'>6 
25'» 
108 

mil 

i)K2 
667 
6.12 
2.fl 
«17 
42.1 
g6'» 
4J4 


.5,611 

.l.OI'i 

7,7116 

17,511 

II), 121 

16.70.1 

20,550 

6.702 

1 1  ,  h6<) 

7 ,  805 

5,875 

.112 


Stool. 


50 , 400 

1  7  ,  .166 

67.454 

74,644 

64.. 160 

100,058 

77,4.11 

720,102 

,147,00(1 

676, .118 

041 .000 

575,250 

1,002.201 

8.18,100 

605,752 

350,456 


M.inuf.ict- 
uros  of  sti-'cl. 


,0'>7,041 


15, .^21 
2.11., 124 

.160.8.12 
.1,18,000 
347 , 135 
333,001 
538,812 
526.858 
166,750 


EXPORTS  AND  IMPORTS  OF  IRON  AND  STEEL  GOODS. 


The  exports  of  iron  and  steel  from  Canada  consist  chiefly  of  manu- 
factured g<K}ds  such  as  agricultural  implements,  automobiles,  bicycles, 
machinery,  etc.  Compared  with  the  value  of  intports,  the  total  value  of 
the  exports  is  small,  amounting  to  not  more  than  10  per  cent  of  the  former. 
The  total  value  v>f  iron  and  sttn^l  exported  during  the  calendar  year  1914  was 
S14,.V>1,740,  as  compared  with  a  value  of  exports  in  1913  of  813,999,149, 
and  in  1912  of  810,682,484.  The  exports  during  1914  included:  pig-iron  and 
ferro-products.  etc.,  to  the  v;ili!e  of  8486,366;  .scrap  iron  and  steel  valued  at 
8446,337;  manufactures  of  iron  and  steel  84,260,395;  agricultural  imple- 
ments 85,788,899;   automobiles  and  bicycles  83,409,749. 


'^fT 


■'^j^Jr>: 
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The  ( x[)(>rt:^  ilurinR  1013  in  similar  groupings  were  pig-iron  and  forro- 
products  8351,646;  scrap-iron  am!  sUt-l  S4S3.813;  manufactures  of  iron 
and  steel  82.121,480;  agricultural  implements  87,411,246;  automobiles  and 
bicycles  83,630,064. 

The  exports  during  1912  in  similar  groupings  were:  pig-iron  and  ferro- 
produrts,  etc.,  8310,702;  scrap  iron  and  steel  8145,250;  manufactures  of 
iron  and  steel  82,076,403;  agricultural  implements,  85,967,545;  automo- 
biles and  bicycles  82,182,404. 

A  detailed  record  of  these  exports  during  the  past  two  years  is  shown  in 
the   accompanying   table. 

Exports  of  Iron  and  Steel  Goods,  the  Product  of  Canada,  during  the 
Calendar  Years  1913  and  1914. 


Quantity.  I     \"alu 


Stoves 

Gas  biiov-  ,iiXTlA  of 

Castiii'-        _.3 

Pis-ire. 

Ferro-silicon  and  ferro-coiiipoUTi' 

Wire  a*~d  wire- nails 

Machii.^.y  (linotype machines). 

Machinery,  n.e.s 

SewinK  machines 

Washing  machines.  tvC 

Typewriters 

Scrap  iron  and  stee! 

Hardware,  tools,  etc 

Hardware,  n.e.a 

Steel  and  manufactures  of. ....  , 
Afiricultural  implements — 

Mowing  machines 

Reapers 

Drills 

Harvesters 

PlouRha 

Harrows 

Hay  rakes  

Seeders 

Threshins  machines 

Cultivators 

Another 

Parts  of 

Autoniohiles '  , 

part-  of 

Bicyles  

parts  of [[ .[ 


.\o, 

.     S 

No. 

Tons 

t 


1.371 
6^326 


8,122 


3,04S 
45,556 


24.044 
5 ,  604 
10.364 
23,11)4 
15.4.W 
7.300 
!),K46 

'    i,')28' 
7,795 


5,997 


1914. 


Aver 

val. 


23,R5S 

35.462 

61.362   i 

351,646   . 


0,631 

435,333 
114, 43S 

15.S72 
201,763 
4S3,t(13 
101,01111 

70,767 
1,051,004 

.147,253 
317,716 
634,121 
2,4.W,31i| 
465,505 
127,4X2 
247,445 

'    712i27(>' 

201, 75S 

503,235 

915,142 

3,395,3X2 

210,623 

X,05X 

16,901 


t    cts. 
17  40 

55 '59' 


Quantity.  ;     Value. 


4,198 


14.19S 
4,865 
9.663 


2.109 

3,()5,5 


1    10  62 

35,405  ' 

35  24 

'  i 
21,457  ' 

56  69 

3,919 

61  IX 

3,961 

105  17 

19,474 

30  13 

12,Si)6 

17  46 

6,252 

25  13 

6,524 

32  , 

369  43 

1.965 

25  88 

6,030 

" 566  is' 

"  "s'mi'  _ 

89  53 

111  1 

Total. 


25.149 
21,(KW 

24,218 
201,145 
285,221 
355,7,'<1 
5,562 
344,6X9 

31,392 

.?3,9«6 
2110,441 
446,337 

95,497 

190,763 

1. 931,908 

725. S3 1 

223. 22K 

259,701 

,015.996 

324,349 

92,5,56 

196,519 

1.810 

799,307 

146,66k    i 

.?90,520   I 

712,414 

,011,327 

384,428 

10,021 

3,973 


Average, 
value. 


$    cts. 
5  99 


i". «■».'« I 14.391,746 


14  17 
57  45 
36  82 


65  61 
12  60 


33  83 
56  96 
65   56 

103  52 
25  15 
14  80 
30  12 
56  56 

406  77 
24  32 


535   73 
'    90  28' 
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Year 


Annual  Exports  of  Iron  and  Steel  Products  since  1884. 

I       Value.      I' 


Year. 


Value. 


Year. 


Value. 


ts84. 

lS!i5. 
18HO. 
1887. 
1888. 
1889. 
1890, 
1891. 
1892. 
1893. 
1894. 


186.S.S4  ■■ 

ILS.l.SS 

22H.()i7  , 

2.'il,i21 

184,214 

I44,<)(W 

lJ.t,724 

l.S2,919 

l.'i.S,,'i97 

214,(j.Vi 

167. IHJ 


189,^ 

174  778 

1896 

1H97 

2X4.296 

1899    .... 

97S,.i;7 

I'lIX)    

1    ^70  01 1 

1901 

1    8^7    179 

19(1.' 

2.751   324 

19(U     

3.058  320 

19114 

1.318  482 

190.S 

1.287.558 

1906  . 

1907  . 

1908  . 
190<)« 
1910 
1911  . 
1912 
1913. . 
1914.. 


l.'>^2.963 

1.6li;,,)68 

2.098,138 

7.172,411 

7,S9'i,489 

9.907,281 

10,682,484 

13,999,149 

14,391,746 


•Agricultural  implements,  automobiles,  and  bicycles  includej  in  1909  ami  subsciurnt  y>-ur«. 

The  total  valuo  o{  the  imports  of  iron  ami  .stwl  giKxls  during  the  calen- 
dar year  1914  was  879,762,262,  as  compared  with  a  value  of  8145,226,972 
imported  during  the  calendar  year  1913,  showing  a  decrease  of  over  45  per 
cent.  Pre\ious  to  1913  the  record  is  shown  covering  the  fi.scal  [)eriods. 
During  the  twehe  months  ending  March  1913,  the  imports  were  valued  at 
$148,579,272  as  against  imports  valued  at  8105,614,450  during  the  twelve 
months  ending  March  1911. 

Between  1895  and  1904  the  imports  of  iron  "''  st.ol  increased  from 
about  88,600,000  to  over  840,000,000.     During  the  m  ars  there  was 

comparatively  little  change,  but  from  1909  to  1913  the  int.  ise  was  again 
very  rapid.  During  the  latter  part  of  1913  there  was,  howe\er,  a  distinct 
check  to  imports  with  the  heavy  falling  ofT  shown  in  1914.  A  detailed 
statement  of  the  imports  of  iron  and  steel  during  the  calendar  years  1914 
and  1913,  is  shown  in  the  general  tables  of  imports  of  iron  and  steel  goods 
following. 

The  imports  during  1914  subject  to  duty  were  valuetl  at  864,901,486, 
the  imports  duty  free  during  the  same  period  i)eing  valued  at  814,860,776. 
The  impcrts  during  1913,  subject  to  duty  were  valued  at  8125,082,378, 
and  the  imports  duty  free  during  the  same  period  were  valued  at  820,144,594. 
These  imports  include  all  classes  of  iron  and  steel  gootls  manufactured  as 
well  as  those  of  the  cruder  form.  In  many  cases  the  \-alues  only  of  the 
imported  goods  arc  cnen,  so  that  a  total  tonnage  of  imports  cannot  Ix; 
oLau«.d.  In  the  case  of  most  of  the  cruder  materials,  however,  the  quantities 
are  given,  and  a  compilation  of  these  .showing  the  importation  of  the  cruder 
forms  of  iron  and  steel  since  1909  is  shown  in  the  accompanying  table. 
Thus  during  the  twelve  months  ending  DecemU-r,  1914,  there  were  imported 
882,636  tons  of  iron  and  steel  valued  at  828,523,956,  or  an  average  value 
per  ton  of  832.32  together  with  other  iron  and  steel  goods  of  which  the 
quantities  are  not  :,lated,  valued  at  851,238,306. 

During  the  twelve  months  ending  December,  1913,  there  were  im- 
ported 1,390,506  tons  of  iron  and  steel  goods  valued  at  859,882,222,  or  an 
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aviTuRO  valuf  ixt  ton  ..f  S.U.67.  to^.tlnr  wiili  otlu-r  iron  ami  stofl  goods  of 
which  th<>  (|uantilii's  arc  not  statid,  valiiod  at  S.S.S,.U4,75(). 

A  (licr.asf  ill  tho  imports  of  each  class  of  priniuct  is  shown  in  l«;i4 
with  the  oxii  ption  of  wire,  the  imports  of  which  incroasi-d  alwiit  10  jht  cont! 
Thf  imports  of  pis^-irou  in  1914  wm-  78.680  tons  as  ai;ainst    M6  7w 
tons  in  lOl,^,  a  .Unvas..  of  158,0X9  tons,  or  (.0-77  lur  cent;    fcrro-prodiicts 
and  chrome  sicd  22.271  t,ms  in  1914  as  against  30.678  tons  in  191.?,  a  falling 
off  of  8,407  tons  or  27-40  p.  ■  cent;  ingots,  hlmjms,  billots,  etc..  1,?  049  tons 
as  against  52,872  tons,  a  decrease-  of  39,82,?  tons,  or  75-32  per  cent;  scrap 
iron  ami  st*el  27,688  tons  compared  with  104,747  tons,  a  decrease  of  77  059 
Ions,  or  73-57  p.-r  cent;  i)lates  and  sheets  221,203  tons  as  against  365,675 
tons,  a  decr<-asc-  of  144,472  tons  or  3'>.51   p<-r  cent;  tin  plates  ami  sluets 
50,791  tons  as  against  58,031  tons,  a  decrease  of  7,240  tons,  or  12-48  per 
cent,  l.ars,  rods,  1i(K)1)s,  elc,  148,368  tons  compared  with  227,879  tons,  a 
decrease-  of  79,51 1  tons,  or  34-89  ;kt  cent;  structural  iron  and  steel  160,538 
tonsjn  1914  as  against  439,871  tons  in  1913,  a  decrease  of  279,333  tons  or 
.   63-50  per  cent;  rails  and  connexions  42,064  tons  compared  with  182,421 
tons,  a  decrease  of  140,357  tons,  or  76-94  jx-r  cent;  pipe  and  fittings  4  864 
tons  compared  with  30,663  tons,  a  decrease  of  25,799  tons,  or  84-14  per  cent; 
wire  77,167  tons  in  1914  compared  with  70,712  tons  in  1913,  an  increase-  of 
6,455  tons  or  9-13  jx-r  cent;  forgings,  castings,  etc..  20,339  terns  as  against 
32,604  tons,  a  decrease  of  12,265  tons,  or  37-62  per  cent. 

A  very  large  projxjrtion  of  these  imports  is  deri\ed  from  the  United 
States,  ami  a  record  has  been  compiled  from  the  "Commerce  and  Navigation 
of  the  Inited  States"  showing  the  exports  of  iron  and  steel  goods  from  that 
country   to   Canada. 

According  to  this  authority  there  were  exported  to  Canada  from  I'nited 
States  during  the  twelve  months  ending  June  30,  1914.  1,169.349  tons  of 
iron  and  steel  goods,  valuc-d  at  835,921,812,  together  with  otli'er  iron  and 
steel  gtxxls  of  which  the  weight  is  not  given  valued  at  840,731,318  or  a  total 
value    of    876,653,130. 

During  the  twelve  months  ending  June  30,  1913,  the  corresponding 
exports  to  Canada  were  1,695,916  tons  of  iron  and  steel  goods  valued  at 
551,936,616,  together  with  other  iron  and  steel  goods  of  which  the  weight 
is  m)t  given,  valued  at  854,673,774  or  a  total  value  of  8106,610,390. 

During  the  twelve  months  ending  June  30,  1912,  exports  to  C'anada 
were  1,1  75,464  tons  ^•alued  at  836,637,305,  together  with  other  iron  and  steel 
goods  valmd  at  846,020,989,  or  a  total  value  of  882,658,294. 
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Summary  of  Imports  of  Iron  and  Steel,  1914. 


Matprial. 


Ton*. 


V.ihu-. 


PiK-irnn 

Fer'o-pro(lii''t)i  ;uul  chritm-  ^r<fl 
IiiKots.  hUK;..is,  billrts.  piiil-ll.-.l  h 
Scrap  iron  iinti  scnip  *lfvi      ... 

Platen  and  slit^t:* 

Tin  plates  ami  sheet!* -  ■  . 

Bars,  rodfl,  h'>opa,  l)aiuJa.  rtc 

Structural  iron  and  siii'l 

Rails  ami  connexions 

Pipe  and  fittinK-t  m) 

Nails  and  spikt-s 

Win'  (a» 

ForKinv'*,  rastings,  and  mannlact 


Total 

Other  iron  and  steel  protliicta  valued  at 

Total  value  of  imirorts  of  iron  and  steel 


i 

$ 

Ctl. 

iH.um 

<)Mi,  IX't 

12 

AS 

•1,2:1 

Sr»o.o?<f. 

JS 

|H 

It. (14'; 

_'V).;i).t 

l'» 

'/O 

2;.(.«H 

.)t7.4ll<i 

li 

1') 

.'Jl.iot 

7,,S7(i..U.' 

(4 

2S 

io.r'ii 

-MSI.IhS 

01 

11; 

1 4H ,  .«iN 

S.llx.I'M 

11 

t,\ 

IMl.^.tN 

4.-'l4,Vn> 

.'(1 

2^ 

4. Midi 

1.1 1').  77,1 

.''1 

^^ 

1S.(>I4 

.1115, 4M. 

J^ 

U 

4 ,  »fi4 

ilO.IHIf* 

4,( 

2lt 

77,lft7 

.'   i(>5.6J5 

41 

.S4 

id.U'l 

1 .  ,H .  5<)() 

ft7 

M 

KMJ.6.U) 

2H,.S,'t.')S6 

M 

M 

?1.J.1X,.1C)6      . 

Summary  of  Imports  of  Iron  and  Steel, "^  1913. 


Mat   rial. 


Pic-iron 

Ferro-products  an'l  chrome  steel 

InKot3.  bl(M)m!*.  billets,  puddled  har-i.  c 

Scrap  iron  and  scrap  steel 

Platen  and  sheets 

Tin  plates  and  sheets 

Bars,  rods,  hoops.  bamN.  etc 

Structural  iron  and  steel 

Rails  and  connexions 

Pipe  and  tUtinKs  (a) 

Nails  and  spikes 

Wire  (a) 

Forgings.  castinss,  and  manufactures. 


Total 

Other  iron  and  steel  products  valued  at 


Tons. 


Value. 


Averai^f. 


2M,.7f>'> 

.1,2 17,  ■10,'; 

n  72 

J().67X 

'J70,  100 

,11   62 

S2.y,72 

1,212. ,114 

22  'M 

104.747 

l,4K.s   2^S 

14   21 

MtS.luS 

l.l.Oh^.Kh.S 

,l.s  1') 

.SS.U.U 

.1,'»,';4.61.'; 

6H    14 

277,(17') 

lO.I'I.S.iXO 

.16   6') 

«i).S71 

12,7,li».'),i4 

2S  1)6 

1X2,421 

.S,120.M,10 

2S  07 

.10,66,1 

K47, ')22 

27  6.S 

7.,'«4 

.160,4.H'J 

47   .13 

70.712 

^ , 6HH , 660 

.'52   16 

32,604 

2,0<>0,S,1.1 

64  12 

1. SVG, 506 

.';'). XX2,  222 

31   67 

Total  value  of  imports  of  iron  and  steel 145,2i6,'>72 


*  For  details  of  these  items  see  general  table3  followins. 

(a)  There  are  additional  imports  of  pipe  and  wire  included  under  "other  iron  and  steel  products." 
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^mnman^^„^^^^„  ^^j  gteel  Imported  1909-1913. 


Material. 


TmiLVH    MONTHS    KNDINC    Ma«CH. 


1909. 


1910. 


ni    ,                                                                           f  Tona. 
PU-lron 

Kerro-prndin  t«  uml  chrome  itilr'l .'« ,  .'91 

Ingot..  l,l„o,n..  l-illft.  pmldli?L,  .te '■'•^«* 

Scrap  iro.,  and  «„„  KeVi      ^  ""•  "« «.»«? 

Watei  and  ihoeti                 2»,212 

Tin  platrj  .111,1  ,t,e,t,    116,610  j 

Bars.  rodn.  hooiw.  bandi  fie Jo.tlSg  | 

Mruclnral  iron  and  jtwl ?.1,261| 

Rails  anil  ronncxions       I  162.7J5| 

Pipf  and  fittings           I  -JJ.MJ  I 

NaUaand  spikes..  '  IK. 309  ! 

Wire ,  1,611   ) 

forguiKs,  castings,  and  manufacture.   [ .                  j  f J' j^|  | 

Total....  j '■ 

S92,.WJ  : 


Tona. 
I.W,.in« 

1.5. 1.V! 

3ft, Nl'; 

2t<.7')7 
2(H),  575 

3V.KM, 
117, I5>)   ! 
19.5.  74(1   I 

.55,l(t.1   I 

16.705  I 

3,476  ; 

6)1,211   I 
1)1,093   ! 


1911. 


1912. 


19U. 


Ton..      1      Ton.. 


270,102 

19,1H2 
4)t..l>/.5   , 
53.H24  i 
205. 690   ' 
44,(125 
IK3.KM   i 
232,5)1.5   j 
36,690  I 
28.)(3I    ! 
3,374 
64.)(.5n 
24.523   ; 


201,112 

l)l,54)( 

)t9,IW 

7X.37M 

243,461 

45,K02 

195,139 

26)1,572 

97,062 

26.627 

7,2(11 

69,. 59  7 

27.66)( 


Tjii.. 

291,904 

23,378 

K6.745 

103,317 

376,633 

64,571 

27N,H7II 

377,551 

1 56. 3  IN 

40.9H7 

11.420 

«0.)(4« 

47,193 


955,291 


,215,9361  1.368,357  ;1, 939. 743 


Annual  Imports  of  Iron  ana  fit^^i  n.  j 

,^  ""°  ^*«"  Products  since  1895. 


-  -.  -z__ 

-■- 

■-   — 



Year. 

I 

\-al 

Je. 

Twelve 

months  ending  June 

1 

t 

1?95. 

1896. 

I   8 

.6)!4,024  i 

1897. 

i    IC 

,206 

,759 

1898. 

:  II 

,  06.1 

.156 

1899. 

!  16 

,340 

9^2 

1900. 

!  19 

463 

329 

1901. 

27 

926 

766 

1902. 

2.5 

023 

453 

1903 

31 

591 

4KH 

1904. 

39 

536 

867 

1905. 

40 

449 

175 

1906.. 

40, 

820 

233 

42, 

210, 

30,5 

•Nine 

months. 

. 

% 

ear. 

V'alue. 



Twelve  month,  ending  March 

t 

1907*. 

j 

1908.. 

j 

44 

,739,403 

1909. . 

j 

64 

.257 

23H 

1910. . 

1 

42 

075 

797 

1911  . 

62 

3.56,974 

1912  .  . 

88 

179 

152 

1913. 



05 

614 

450 

Twelve 
I91J 

months 

ending 

December 

48 

579 

272 

1914. .. 

lis 

226. 

972 

'9, 

762. 

262 

Annual 


mports  of  Tin  Plate. 


Fiscal  Year. 

189.. 

1892...    "•'■'■• 

1893         ■'^•■^''6 

I(<gi      15.131 

llSm    15..fft<) 

1896.    13. 022 

1897          16.910 

1898 "*.'6K 

1899           22.864 

1900 i*'"'' 

1901..          2--..I0S 

|90>  -''.165 

190.).,                     J  7.  JO, 
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